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TYPE II PROr.KRSS REPORT 


LANDSAT-2 


A. P KOHLLM S 

1) Tiiugf Line DropoJts: ILic problen, reported In o previous report, 
has been reduced and hue been found only In a few imagee. 

For cxnitiple, of 16 images recently received, only one had a 
line dropout. Special processlne by the Jet Prop\ilsion Laborntoi^, 
uninp their ERTS/fTX procram, corrected the line dropout proUem 
In selected CCT’e. 

2) Landsnt-2 coverage of the Andes la unusually sparse for 

the Scptcmher/October dry period. According to temporal analyses 
of the Salar of Eyuni and other regions, this period Is an 
optimum tine to obtain coverage In many areas. It is suggested 
that, if at all possible, additional data be collected for this 
region (.Salar of Uyunl, S20"09' W067-31) during the 
next Sept/Oct period. A coordinated ground sampling and reflectance 
measurement field experiment will be coordinated with the l.andsat-2 
overpass »if data collection can bo scheduled. See ''Significant 
Results" of this report. 
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Accorupl iBlimrntfj 
1) AcUvIcics ond travel: 


o) Throe trlpH by Carter and Koval Ik were mada to the FKOS 

Data Center, 5>ioux Kalin, S. D. for the purponc of analyzing 
Landfmt CCT’s. Lmphanls wa« placed on mapping rock types In 
northern (dille near Antofagnstii and salt deposits In the 
Chilean Nitrate Fields an., uivnapped salt deposits of southern 
Bolivia, Trips were July 7-11, 1973:, Kcb. 9-13, 1976, and 
June 28“ July 2, 1976. Tala wor': v.ts done the T/aaje lOj. 

b) On Sept. 9-15, 1975 W. 1). Carter participated in a USTA Space 
Exhibit in Belgrade, Yugoslavia giving lectures on tlie uses of 
LMindsal data at several universities. During this trip he also 
spent 3 days in Zagreb visiting remote sensing-personnel at 
Industru projekt which is a state-owned development corpoiation 
dealing with exploration for petroleum and mineral resources. 

c) L. C. Kowan, durin.; the pamo period, visited the University of 
Heading, England, presented r. paper by Carter on ’’Mineral 
Resources and Structuial Cicology of the Andes” and discussed a 
project proposal on ’’Remote Sensing Applied to Mineral Exploration” 
Tills project v;as jointly proposed by Carter and Rowan to the 
International Geological C(»rrelation Program (IGCP). The 
proposal provides for an excliang* of information by international 
participants; approximately 60 countries are now involved and 

a U. S. National Working Group of 10 scientists has met. 

The proposal was approved as I’roject No. 1^3 by ICCP in March 
1976 and is now native. Newslett( r Nj. 1 has been 


dIstrU>ut«’iJ tt' key representat Ivck . 

d) Diirint' October 6-10, 1975 U. 0. Carter dUended the 10th International 
bytnpor.lnia on Remote Sensing of the Environment and presunted a 

paper ent'tlcd "illueral Resource Invest i gat Ions In South 

America Using handsat Data". A ropy of the abstract Is attnehnunt "A". 

e) On October 27 - 31 , 1975, V. U. Carter attended tlie W. T. I’ecora 
Memorial Symposl urn at the EROS Data Center, Sioux Falls, f!.D. 

J. Kutlra precented a paper by Kullnt* sod Certer en1.ll.led "isndrs* 
Contributions to Studies of Elate Tectonics". A copy of the 
Abstract is attachment "B". 

f) In November the L’. S. Geological Survey began negotiations with V.se 

Inter- .'vmcr lean Development Bank to provide tecimical 
support and guidancr* on the use of Land sat da t'i In ban’:-fnd'*f 
development programs, on December 8, 1975, a one day meeting 
vras held at USCS Headquarters to discuss Landsat applications 
with key IDB personnel. 

g) On December 1.1, 1975, N. D. Carter and J. Relnemund briefed 
Science Attaclres of Foreign Emb.'rssics on handsat applications 
and U. S. Geological Survey programs, respectively. 

h) February 18 and 19, 1976^ an TGCl'/U. S. Natiimal Committee 

on "Remote Sensing applied to Mineral F.xploration" w;is estiibl ished 
with 20 people Irom geverninent, universities and Industry 
attending. VJ. D. Carter and L. C. Rowan initiated the discussions. 

It was decided to concentrate mainly on clarifying g<*ologic 
terminology related to remote sensing from sp.jce and Improving 
communication with those around li>o world Intert-steii In mlncr.al 

exploration. Our first Newsletter No. 1 w.is distributed to 
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both U. S. pnrtlcipnnt* and intornnt lonnl corrcapondonta. 

I) between March 9-20, 1976, W. D, Carter accompanied an Int-ir-A-ierld^ i 
Developraent Bank team to five Central American count riea 

(Costa Rica, Nicarapua, El Salvador, liiatemala, and Ikmduras) to 
design a remote sensing training and applications program 
aimed at developing a multinational natural rcaotircea 
Inventory program bused on the use of I^andsnt and supporting 
data. The plan has been developed and should be initiated 
during 1976. Success of the plan will depend heavily on 
NASA to acquire cloud free Landsat Images of unimagei 
parts of the region. A formal request for such data will be sent 
to NASA when the plan is implemented. 

J) Between March 29-Aprll 1976 a short course on remote sensing 
and landsat applications was conducted at the EROS Data Center 
for lA officials of the Inter-American Development Bank. 

W. n. Carter lectured on "Landsat applications in Latin Ar •.•ten" 
and 'Legal Aspects of Remote Sensing and Landsat Data". 

li) From April 18 to May 7, 1976, V.'. D. Carter visited Bolivia 

(2 weehs) and Chile (1 week). In Bolivia he conducted a 5 day 
field trip to the Salar of Uyuni and went on a 2 day overflight 
of Landsat-detccted alteration zones in the western cordillera 
of the Andes along the Chilean frontier. In Chile, he visited 
cooperating government agencies and Intcr-Amcrican Bank officials 
primarily to check on the status of DCP development In Chile. 

See significant results, for Hd.iltlonul inform; it ion. 
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1) Botwoen June 12-19, 1976, \ ut Altendrd the Anminl COSI’AR Meet inn 
in PhLIndc'lphia oh official rcprescMitotivc of the Inr^rnationnl 
linion of Ccolonlcnl Sciences. He presented u paper on l.andnnt 
Htudieu of the Salat of t'yuni. A copy of the abstract in ' . ided as 
ottnehment "C". 
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2 ) Imago Procet;g<n q arxl An<ilyi in - 

Rc*sc?arch during Uic porio^i was aimi d at developing multidisciplinary 
examples of autonuitic image analyKes of aolc*cted areas of South America. 
The list of imacjCB Lelow indicate the location and typeu of product?> 
that were? developed uning the Image 100 Byntom at the KROS Lata Center, 
Sioux I’alla, S.P. 


I m^oo Uo . 
20b9-l JljViF 

Location 
Santiago, Chile 

Rrinci pa l Product r 
Kio BJanco Mine, Alt* » ion 
Zone, Land Uso-Sant i ago, 
Aqricul Lural Vegetation tyj)o.s- 
San rdip(' 

2155-14202 

Nar.ca, Peru 

Archeological Lmicb, Rod typt f> 

2040-1 51G3 

San lose, Cent a Rica 

Land Use, Agricultural crops, 
noil units 

1243-13592 

Lago Vooyyj , 1^1 i vi a 

Geologic units, vegetation, 
w<;ter buj f aces 

124 3-14001 

Sala»* of Ascot an, Chile 
Bolivia 

Salar mapping of Ascotan, Cofiosa 
and l.aqurna Pastos Grandos, 
alteration zone at San Juan del 
Abra 

1243-14004 

Sal«ir of Atacama, Chile 

Chuguicamata Copper, Mines 
Ma})ping Salar of Atacoina 

124 3-13595 

Salar of Uyunl, lR:)livia 

Salt surface mapping of Uyuni 
and nearby salt flats 

1244-14062 

Aritofagasta, Chile 

Rock types, soils of Pedro do 
Valdivia nitrate mines, Mojillone 
Peninsul.' 


A catalog of reflectance spectci based on tluse measuJomentB will bo 
developed as part of our Landsat-2 final reix>rt. 
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3) Mosaic Conntruct <on - 

I Tiic Santiago, Chilc/Moitdoza, Argentina Mosaic covering the area from 

Latitude 32-35* South and longitudo 60-72* West iias been completed in 
three colors using only nand 5 and 7. A grid and collar annotations arc 
beinq prepared and it is hoped that a limited edition will be printed in 
September or October 1976. 
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Sl p,nlftrnnt Rcgiilt w; 

1) Snlar de Co|Kx:a, Chile: 

The Salnr uf Copona la located in northern Chile (2Q^ftb*S 
and 68^A0'W) along the frontier with Bolivia. It was mapped 
by Stoertz and Erickson (1974) trlth aerial photography ond by 
field observat Jons. The surface was divided into 6 general 
classes uf materials. Analysis uf l.andsat image 1243-14001 by 
use of interactive mult ispectral computer (Image 100) enabled 
us to accurately rcp(*at these general classes on the basis of 
reflcctanee but also to subdivide some, of the lorger unitj. 

Thu success of these results encouraged us to extend thin work 
to several other ctu*/ npeao ouch ar. Aseot.nn and Uyunl. 

2) Salar of Uyuni, Bolivia: 

The balnr of Ujaini is the largest of the South American 
evaporitp deposits. >’■. covers an area of 9,439 km“ at 20 S 
and 68 W and is exploited for table salt, supplying all of 
Bolivia's needs. Repetitive images (5) between 1972 and 1975 
show that it was driest in October 1972 and wettest in March 1973. 

Using icuigc 1243-13595, and paralellopiped computer classification 
of reflectance units, we were able to divide the Salar into 
nliu' classes ranging from deep to shallow water, water over 
salt, salt saturated with water and several classes of dry 
salt. Field work demonstrated that the dry salt classes could 
be recognized by surface roughness differences. None of these classes 
had vertical relief greatei than 10 cm. The correspondence 
between the surface roughness and reflectance classes appears 
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plpnlflcont. Fourteen soniplos of the salt cruft, collected ot lOkin 
Jntervftla across the salt flat, were onalyzod and lithium was found 
to ho present and ranging from 30 to 100 pptn. This is 6 to 20 tinjes tlie 
average concentration for HaCl. 

Camples of brine from two open surface ponds were olr.o found to 
contain significant concentrations of rfigncsluni, potassium and lithium. 

Of these, lithium has the pTcatoct potential carjnorclal valuu because 
it ir, an alKnline metal used in long duration storage butteries and ns 
a breeder of tritium in fusion reactors. ItJtasslum has considerable 
value us a fertilizer. i'agJiesiurc, on the other hand, causes problajns 
in the cxtractioji of llthixiri and, therefore, must be considered carefully 
in the design of any coraEcrcial venture. A c\uur.n,r2( of the analyses, as 
determinoa by atomic absorption methods, is shown belov; 


LOCATTOH 

Mg 


H 

Colchanl neltworhn (SU-2) 

36,200 

2»4,100 

1510 ing/Kg 

Jsla dc Ics Pescadores. 

12,300 

10,600 

•♦90 mg/Kg 

lOOton to west (Su-l6) 





These amounts greatly exceed the concentrations of lithium currently 
being exploited as a by-produet at Searles laHe, Calif. (70 mg/Kg) and at 
Clayton Valley, Nev. (300 mg/Kg) where lithltun is a primary product. 'Ilie 
discovery of* lithium at the Galar of Uyunl is considered significant and 
was oi’ficiany announced by Gen. Zelaj'ti, Minister of Mines, Government of 
Bolivia on July 10, 1976 crediting the role of the U. f>. Geological Survey. 
l>\irther sampling of the brines and salt, hov.'evcr, will l>e necessary to fully 
evaluate the potassiuin and llthiiun resources of the Malar of U,\uni evaporiteo. 
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Plans ar« currently beine developed to conduct more saiiipllng 
it Hyunl and neiphborlnc Falar de Colpaea during Eepteir.ber 197^ In 
conjunction with surface spectral -eflectance measurecienta . A request 
to NASA to collect I^andset data over the region during this period is 
included under "nccommendations" of this report. 
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StntUH o f I’ubl icatloi m; 

1) Ijindnat (i:RTS-l) Final Report lo NASA haa been approved by the 
Dircr.tor'a Office for publication. After typing corioctlonu 
It will be printed aitd forwarded lo N.**?A and co-lnvi6tlgatotu. 

2) b. S. Geological Survey PrnfcHslonal Paper 929 entitled "EKTS-l , 

A New Window on Otir Pltinct" by R. S. Will Inins, Jr. and W. I). Carter, 
I’dltorH wue delivered for public dio + rlbutlon on AupJBt 12, 

1CJ76. 

3) Three abstiacts on iIk* Uhos of bandaat data uses have been publislud. 
They are: 

a) (’* t.. i, W. D., 1975, Mineral Resource Invest igat Iona in 

South America Using Uandsat Data: 10th International 
Symposlun on Remote Sensing of the Environment: Proceedings, 

Unlv. of Michigan, Ann Arbor, Mich. Abstract) p. H>29. 

b) Kutina, Jan and Carter, V. D. , 1975, Landsat Contributions to 

Studlci. of Plate lectcnics: Abstracts of the W. T. Pecora 

Symposium, Sioux Falls, S. D. October 28-31, 1975. 

(Full paper to be published in U. S. Geological Survey 
Professional Paper - Symponlum Proceedings) 

c) Carter, W. D. , Km^allb, W. S. and Brockmann, C. F. , 1970, 

"Mapping Andean Salnr Deposits by Radiance Values from 
Uandsat Computer Tapes": 19tl> Plenary Meeting of COSPAK, 

Phi ludclpliia. Pa. Program Abstracts, p. 41A. 


4) One abstract Is An press: 

a) Kntlna, Jan ind Carter, W. D., In press, Metallogeny and 
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IVo M/iJor Kant-WcHt Fracture Zone;? in the United Statea: 2nd 

Sympofiluni on New Bancment Tectonicit* Newark, Delaware, July, 1976. 

Recommendat tuna ; 

1) NASA 1h hereby rcqucRtcd to collect MSS imap.e data of the Salnr 
of Uyunl d'lritip. the Sept ember /Octobe.* time frame ns clone to 
October 1 as the orbital schedule allows. A Joint project 
iuvolvliip, personnel from U. S. G. S., ERTS/l’roject Bolivia 
of GF.0B01. , University of San Andres, LaPar. and the French 
UKCiM is planned for more detailed sampling of the salt and brine. 
Field spectra will also be measured of the surface rouplincss 
units within the salar and of some of the more abundant rock 
types exposed in the vicinity. 



F . Fum tB Kxp ended ; 

Trnvel: 

5 Trips to KROS Data Center »17r>0.00 

YugOBlavia (paid by URIA) -lAOA.OO 

^flclllgan Syreposlum “AIS.OO 

Central America (paid by IDh) 

Bollvla/Chlle Field Trip -750.00 

COSPAR Mod Inu *206, 'JO 

TO'JAL $5982.00 
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C . Dnta Un t‘ : 

The follo^flup, tabulation allows the value of tli' data allowed 
for this project nnJ the value of the data received as of Jlay 30, 1975. 



Value of Data 
A1 lowc‘d 

Val»ic of Data 
tvt'd 

Balance Sonalninj; 

rilm* 

$38,100.00 

$21,223.00 

$16,877.00 

CCTd** 

$1200.00 

$1200.00 

0 

TOTAL 

$39,300.00 

$22,/»23.00 

$10,877.00 


*Account No. C-23010 Initial amount lf>,400 Jnereased 9/8/75 by $21,700 

**Account No. 
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I/AUDIJAT ConLr*.jutionQ to Studico of Plato Tcctonicr.* 


Onn Kutina 

Dox 4693, Crand Contra! Station, l.’ew York, N. Y. 10017 


Killian D. Carter 

U. 6. Goologicnl Survey, Puston, Vn. 22090 


AHSTj'/.CO’ 


7‘cctoHneor intorprotation of satellite inage inocaies hac provejj 
to be a pov/orfui t’otliod for tracing tJic course of baaetnent fracture 
cones vhich have been pro^jagatod up\’.'urds tl)rounlj a platform cover and 
even Ihrough erogenic bolts. The method has also boon applied to locate 
fracture zones, the oricnt.ations of wliich have been changed by rotation 
of liUios;.}jcric plates. 

(1) A tcctcliiier.r interpretation map of the United States by 
K. I). Carter, set in context witli’ structural geological knowlc'dgc of 
the Canadian Shield, r.uggc'fitn that ti'.c lluason hay ralcoJincanent (IIBI*) 
of J. Kutina may c'Xlcnd into the rrecairbrinn baf.cir.ent of tl»c eastern 
United .States. A sp.ntial correlation of significajit ore dictrictr. 
v*ltl» the UliP and aorociated structures in Canada (both in the Archcan 
greenstone belt an.*; outside) suggests that injx>rtant ore concenttations 
m.iy also exist along the probable ottension of tJic HOP l>ontath the 
ncdirncntaxy cover of the tar.tern United States, vhere it luay intersect 

vith an east-west trending fractoire zone, distingiushcd by A. V. llcyl (197.1), 
between 30** and 40** M in central and eastern U!»itcd States. A number of 
Mississippi Valley ty}>c ore deposits tire spati«aily associated v/iih this 
east-west fracture zone. 

(2) 7hiT>e m.ajor northwest -trending lineaments have also l)Con 
delineated in South America, and tlicir extension into tlio Andean Peg ion 
has been tr.accd by statistical treatment of linoars in the lANDSAT 
mosaics. These NTJ-lineamcnts may vriy well liavc been 1> V.’ fracture 
cones in the p.ilcogcographic orientation of South America )jcfore it 
was separated from Africa. 

*Al>sti.iet of ii ji.iper presented at the 1st Annu.il William T. Petora 
.Symposium "Api>l ic.it ions of lu-motc Pensiing to Mineral and Miner.il laiel 
Jxjdoi.iticn, '• organizi'd by tiie Ameiic.tn Mining Congrc.ss, October 2(5- .31, 1976, 
nt Sioux 1‘iills, SoutJi iMkota. 
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Kiipj'lny /mrlcnn !;n3«r r>cj»onitG )>y Land.sat 
• Kitcli.incc V.tluc'S 

3>y 

vmiiam n. C.irt<ir, Killiatit H. Kcr^vnliJ; 

U. Ft. CU'cOoyical Fui'sroy 
RyGton, Vircjinia 'A2000 
and 

. l)r. Car‘»on PiorUmann 

• ficjvJcif* Ctoloyico do PoJ ivJ.n 
l>a I'tiz, ItoHvia 

hnv.rvjiCT 

l-oicjo, rrlfltivoJy unotplorod, but. poLontially vaJuable doposi tn 
of lioltfs occur in the liiyh intorir.ontano basina of tiio centra] Andoc 
of fouDi A:ucrici!. Hocauae of tbeir vast oxpanue and apparent unifouiiity 
Iron yrornd end acri<l views, they arc .extreme ).y difficult to m:ii), 
tippraiae, and evaluate ujiimj standard technitiucf. . Standard film a»*d 
j»rJ>.tn of 1 andcat inayes also tend to show thcf^e features a.*j nearly 
tmiform luiits, cn.ncrally saturated J>y tones of white dtie to extremely 
lji«)h radiance values beyond film capiJjili ties having .IG shades of gray. 

bicjital j>rocessing of bandr.at computer compatible tapes, liowcvor, 
enable the investigater to sul>divido the r.alarn into at least 9 dilicront 
clitssos ot surface materials: o>» tJic basis of radiance values using 1?.8 
tdiadcr. of gray. Tliis v;as done successfully on a number of Andean salars*. 
and the sal arc of llym>l in Poli’ia and Ci>po::a in Chile and ju'ovidos 
excc'llent examples of tlsis; capability. The Co}>osa results conparc favorabl 

t 

witli c xiiJliiKi Map:; ruulo hy convinitional aerial and r.urfaco mappiTitj 
techniques. 


Tor pi cf.onl at i<»ii .it the XIX Menary Mc^etiiicj ol COi’PAit, I'hiladelphi.ii I'cuma 
«1uiu* 19Vo. 
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Tlio Culor of UyunJ rovcrn approximately 10,000 t;quarc kiloroctcra. 
Ihc area vaf; JiulxlJvidctl i»>to 9 thematic clftnr.osj vhlch include deep 
water arcan, rhallow water covering nnlt, moict nalt, and ncvoral 
clanren i)jaU ar«* apj>a}ently baned on aurlaco roughnonH characteri nti cr. 
(i.c., prciintnc ridgen and aalt i'.unmocks, email salt pane , and 
imi<^ojm salt Hate). Hccognition of thecD unite enable* the invostigatoi 
to better select the nre«is for detailed surface and r.ultsurfaco 
saiipling and thereby reduce tlio total nui:ibor of ramplcri required to 
evaluate the dejJon.it. The relationship of s\irface features to the 
distribution of salts is discufjscd. 
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^ f.roLocicM ^or i mrs 

UnTYtralty of Kvadirirt hfualnp, EnrlM*i Ccpt. 1<)75 


Authjr(s) V, I). Cttrt«T 


Wdrcsi 


1^2*j N*‘vicn ; qufirr Ki.rl 

U. P. (iCclofiKcil C\xrvey^ RMJton, Vlrr.inla ??090 


4 14 . I^KDLAT Jc.nge6 In Etudl^n of Dr© r*?poclla 

Title of conlrlhutlcn 14ount©lnc* Ecuth /"atIc© 


Session 1 f 
l//Jf'D*o Co* 

Wien on T<cto- 
r>lr p ^g?r C rg,l. 
looito (croi>). 


•luHlfcicctrfd rniclllt© InaRio c**Qu!r©o \/ }JCXi'/\T 1 nnJ ? (forr.rrly EI'75V3 and 
FOTE-e) jro/ide d nov du*a source on vhlc^' to study 11; rclall. nchipn of err* d©;ocl*^r., 
Bsirrrnl dii:trlcti., ft*.d r :tul3cEcnic provlrccs to regional c®<3lOi/ic iraturca. ^cvr-rnl 
voll^Ki.ovn rinoriil renMire© r.rcaa of the Andes f'^unlRlns of tcut».err. Tcru, vcftirn 
liollvla, nortlitrn Chile, end northwest ern Arrtntlna verv sclecltJ for ter.llr.^ U»© 
opj*l lent ions of the i-.Kf;cry to iconcnle rcolcfy studies snd to develop viruiil ani * 
fcachine^acsialcd Dcthods of utilizing; tho data to Its fullest extent. 

Morales were ccnpllcd of three orr^as (La Pat, Coplapo, ’Pacuaan) usln^ black end 
vhitc 6 ( I ear- Infrared )iir.aces. PRch ncsnic covers on area of I® loti*uJt ty 
Icrpitu-dc r.nd v^rc preiuced at a ncale of 1:1,0C0,C00. Overli.y rips shoving* 
linenr features identified on the Inures, Iccr.tlona of known ore de}OpH^, and 
and revOy located volcanic centc'**' vere constructed to identify areui th-At rny te 
favorallc for cinerikl evpl oration, l*l;c locaticns of eai thquaK© « centers were 
also j-lottcd or* an cverlup cinp to dctercino areas cf rJ’eztcct hnrr.rd. Computer 
pror.rftin {tull/kV) and an electronic dlcitlncr vvre er.ployed to devrlop l:l£tor’*ar.B 
which rur-'f.rlned trends and IcncTths of linear feature o. 11:1s r.etho.i took cnly 

two hoars, vhertao hand ncai;arlz*c« recording, and analyzing such data took 
20 hours, 

Cor.puier cnhnncer.cnl and recognitior* techniques, such as thorc provided ty th^ 

General Electric Inr.gc ICO and tl.e hendix M-DAS aystrr.r, were terted to detcmln© 
their capatllity to provide clubtrr analycer of icflcctancr clasrcs. fevcrol r‘^ck 
types (aar.d stone, welded tuff, fran*. .ilorltc) vvre ouccoBf.fully separated frors other 
rock ut.lta ruch as andesite and banal t. Call bodice within a cr*oll ralar (playa) 
were subdivided, Heflcrtance values for alttn tier, zones relate*.! to knovii ore 
deposita verc developed and sir.ilar features were dlr.playcd at other Iccf.tiorr 
vithin the ir*ace, lhe:r cxtrtnicly flexible cor: utcr-asal sted andl'tlcal rcthoda 
enable t!:e investigator to quickly evaluate Itriapcs at scales rancing Irora 
1:3,000,000 to about 1:2S,000, 

Field verification cf llncntlcn rnps and thtr.e extractions arc currently undrrvny 
by cocpcrtllnp. pe-olrpljls fron several South Ar.crlcan countries, LconoiLic geolcrlcts 
of the Ceoloclcal Ocrvlce cf kolivla (L'cr/iclo GroJopico dc Toll via) rejorttd In 
duly I97I* having feutid a lair.crnlized fracture zone correr.7K"»ndlrr to a lir.rttion 
defined on IXVr^AT inuges In the Corc'ccro Copj>er District of vectern rolivlu. 



Please note thit tins Mnt? tiill be reorn.ljcod exactly as It sl.inds. 
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ArrAOMKLt.T h 


^U■l.^l^log^ny and T\:o Major Knr.t-V.est Fracture Zones 
in Iho United States 

Jan Kutlna 

J^aboratorv of GloU.l Vcctonics and Mot.illogeny 
V.'aBjii. nylon T«. tjhr.ical Institute 
V/asliingt c n, U. C. 20008 


OF POOR QUAUMI 


and 

V;illJam n. Carter 
U. S. Geological furvoy 
Roston, Virginia 72002 

AliSTi^/vCT 


Visual interpretation of the 1 : 5,000^000-scalc Landf;at-1 nonaic 
of Uic contcminoiu* United States has defined t\;o continuous, 

rouglily parallel najoi oast-wen t trending Hneameuts tliat ir»ay be of 
both tectonic and inotallogfncl ic inpoitancc. One of them extends for 
more then 1,000 kn tl^rough the coritral and eastern United States betw<^*n 
parallels 30^ and 13. and intcrcects the Apx>alachian orogon close 
to K. where the Prccaribririn rocks may bo displaced in a right-lateral 
sense. The lineament apx^ear.s to cotreriX>nd to the '^Cornwall transcurreiit 
fault" pastulatod by Drake and V.-oodwnrd and, in part, to Hcyl's **38th 
Pciicillcl 1 incinont , aloiig w»l)ich lio a nundier oi significant lead, zinc, 
barite, and flou>*jto dopc^sits of t)ic Mississipi^i Valley-type. 

The othoi lineament Tics about S30 km to the south and extends 
oanl-norUi easterly hetv/cen 32^ and 30^ N. It is wcl 1 -cx]»resscd for 
about 3,000 km or more in tkc southeastern United States where it corief|onds, 
in part, to the Towaliga fault zone of north Georgia, part of the 

Carolini 5:lale bolt vert cl Coluiobia, South Carolina. It also extc'nds 

( r ai ‘ i l\)r n < :..r on v; ^M'Irulnt T ctonicr, Uaiv. of , 

Kev/ai*k, i .-*1 . duly. 1 i‘ ) 
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northcantwiir J into the Coastal rlain. In Alabanui and Micuiouippi, 
it turnc to tho west J»ito the Kicsitisippi ctnlmynont, where it is no 
lonyor evident. Altltouyh not rocoynixod In southern Louisiana or 
Texas, on equivalent possible extension is visible in southern New 
Mexico, Arizona, and California, where it has been referred to as the 
"Texas, linc/a'cnt. *' For convenience ot this time, wo refer to tl*ls 
ieaturc as the "24tli I’arallcl linoamcnt. " The lineament essentially 
parallels the boundary botwcion the North T^erican era ton anJ the 
cneircliny miogeotyiiclincs on tlio south, as illustrated by Stewart. 

In addition, both the 34th and 38th Parallel 1 inonrents lie along the 
north and south toundarior. , respc;ctively , of the east-west trending 
belt of magnetic highs appearing on the Global Magnetic Anomaly Maj» 
by Regan r.nJ others. In view of the association of the "30th Parallel 
lineament" with the location of knowii ore deposits, a metal logenic 
study of the "34th Parallel lineament" is roconimended . 

Such a study would contribute directly to our knowledge of intiaplate 
tectonics of the United Stitcs and, pGrhaj)U, to the concept of mctallogonie 
provinces and epochs. Under this concept. Rice and Fairbridge suggested 
the idea of periodic pulses or episodes of endogenic ore formation. 

Vogt lias compiled evidence which suggests some degree of global magmatic 
synchronism. The relationships between plate rotation. Intraplate i..ovencnt, 
centers of magmatic activity and their relative ages, as well as the 
location and ago of ore dciX)siLr. must be considered in the metal logenic 
model . 
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